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Finite element calculation and structural optimization method for the high voltage
transmission line under icing condition

WANG Yan', HUANGFU Cheng?, DU Zhiye', RUAN Jiangjun'
(1. School of Electrical Engineering, Wuhan University, Wuhan 430072, China;
2. State Grid Jibei Electric Power Company, Beijing 100053, China)

Abstract: This paper proposes a 3D finite element mechanical calculation model of tower-line coupling system. Based on
the analysis of the displacement and stress distribution of the strain section that under wind and icing condition, the safety
margin curve under definite ice thickness and wind speed condition is proposed. As a result of calculated and verified the
weak tower and weak elements of the tower, the characteristic of the weak position distribution is obtained. A working
transmission line which happening a tower collapse accident is the subject investigated. The application of the mechanical
calculation results to analyze the optimizing scheme of the operational transmission line, the methods that replace the steel
type of the tower weak elements and add a tower in weak position of the strain section are proposed. Both the comparison
critical curve of the strain section and the comparison curve of the tower weak elements stress ratio demonstrate the
validity of the improved corrective recommendations.
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Fig. 2 Wind direction schematic diagram of the

transmission line
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Fig. 3 Finite element calculated results of 28# tower
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Fig. 4 Curve diagram of the tower maximum axial stress

variation with increasing thickness of the ice
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Table 1 Parameters of strain section model
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Fig. 5 Strain section model of double circuit transmission line
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Fig. 6 Curve diagram of the tower displacement variation

with wind velocity and ice thickness
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Fig. 7 Critical curve of the strain section tower-line system
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Fig. 8 Scatter diagram of the tower weak positions
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Table 2 Parameters of double circuit transmission line

i) Em F4EE/m {51 75/m
313 SI1-27 456

314 SG2-36 481 112.55
315 SG3-45 775 -54
316 SGS5-36 1253 -10.35
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321 SI1-27 - -67.15
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Table 3 Calculation results of the tower weak element
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Fig. 9 Stress ratio of the tower weak elements
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Fig. 10 Comparison critical curve of the strain section
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Fig. 11 Comparison critical curve of the strain section
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